Direct photoaffinity labeling of the Kir6.2 subunit of the ATP-sensitive K+ channel by 8-azido-ATP.
ATP-sensitive potassium channels are under complex regulation by intracellular ATP and ADP. The potentiating effect of MgADP is conferred by the sulfonylurea receptor subunit of the channel, SUR, whereas the inhibitory effect of ATP appears to be mediated via the pore-forming subunit, Kir6.2. We determined whether ATP directly interacts with a binding site on the Kir6.2 subunit to mediate channel inhibition by analyzing binding of a photoaffinity analog of ATP (8-azido-[gamma-32P]ATP) to membranes from COS-7 cells transiently expressing Kir6.2. We demonstrate that Kir6.2 can be directly labeled by 8-azido-[gamma-32P]ATP but that the related subunit Kir4.1, which is not inhibited by ATP, is not labeled. Photoaffinity labeling of Kir6.2 is reduced by approximately 50% with 100 microM ATP. In addition, mutations in the NH2 terminus (R50G) and the COOH terminus (K185Q) of Kir6.2, which have both been shown to reduce the inhibitory effect of ATP upon Kir6.2 channel activity, reduced photoaffinity labeling by >50%. These results demonstrate that ATP binds directly to Kir6.2 and that both the NH2- and COOH-terminal intracellular domains may influence ATP binding.